, et al.. Survival rate and breeding outputs in a high Arctic seabird exposed to legacy persistent organic pollutants and mercury. Environmental Pollution, Elsevier, 2015Elsevier, , 200, pp.1-9. <10.1016Elsevier, /j.envpol.2015 especially in males observed as breeders. Surprisingly, the probability of raising two chicks 36 increased with increasing HCB levels. Although levels of these legacy pollutants are expected 37 to decline, they represent a potential threat for adult survival rate and breeding probability,
Introduction 46
Contaminants, such as mercury (Hg) and persistent organic pollutants (hereafter 47 POPs) may represent a threat for wildlife, because of their detrimental effects on 48 developmental, neurological, physiological, endocrine and immune functions (Barron et al., 49 1995; Bustnes et al., 2003a; Tan et al., 2009; Letcher et al., 2010) . Despite a growing 50 environmental concern during the last decades, the demographic consequences of pollution 51 remain poorly evaluated in free-living vertebrates. Only a few long-term monitoring studies 52 have addressed the consequences of environmental pollutants on survival rate and long-term 53 reproductive outputs. Hg or POP levels were negatively related to long-term breeding 54 probability and success in the wandering albatross Diomedea exulans and in two Catharacta 55 skua species (Goutte et al., 2014a,b) . Apparent survival rate was lower in glaucous gulls 56 Larus hyperboreus, bearing the highest levels of oxychlordane, a metabolite of the chlordane 57 mixture, which is regarded as one of the most toxic POPs (Erikstad et al., 2013) . However, 58 adult survival rate was not related to POPs or Hg in tree swallows (Tachycineta bicolor), king 59 eiders (Somateria spectabilis), white-winged scoters (Melanitta fusca), wandering albatrosses 60 and two Catharacta skua species (Wayland et al., 2008; Hallinger et al., 2011; Goutte et al. 61 2014a,b).
62
Some seabird species appear as ideal models for assessing the demographic 63 consequences of environmental pollution. Firstly, individual detection probabilities of 64 seabirds at breeding colonies are generally high because of high overall site fidelity (e.g.
65 Gauthier et al., 2012) . Secondly, large sample sizes and accurate measures of breeding outputs 66 are relatively easy to obtain in seabird's colonies. Thirdly, these long-lived top predators are 67 particularly exposed to contaminants, because of bioaccumulation process and 68 biomagnification along the trophic web (Rowe, 2008; Letcher et al., 2010) .
69
The present study focusses on black-legged kittiwakes Rissa tridactyla breeding in (Barrett et al., 2012) . This study aims at detecting whether breeding 79 probability the year of sampling and demographic traits the following year (apparent adult 80 survival rate, breeding probability, probability of successfully raising at least one chick and 81 probability of successfully raising two chicks) were correlated with individual blood levels of 
Materials and methods

89
Study area and birds
90
Our study was conducted in a colony of black legged kittiwakes at Kongsfjorden, performances. Models were parameterized in terms of the probability of survival (S), the 169 probability of breeding (β), the probability of breeding successfully (γ), the probability of 170 successfully raising two chicks (δ), and the detection probability (p 
187
This MSMR model was parameterized by the survival-transition probabilities matrix: contaminant C using a logit link function: 
Results
213
Associations between Hg or POPs and breeding probability in year of blood sampling
Associations between Hg and demographic parameters in year after blood sampling
231
The GOF of the MSMR model was overall not significant (males: χ² = 48.913, df = 69, demographic parameters were not retained. Only six models met these requirements (Table   248 5). Models HCB5 and HCB6 suggested a negative effect of HCB on breeding probability the 249 following year for individuals and especially males observed as breeders ( Fig.2A, 2B ).
250
Model CHL6 suggested a negative effect of CHL on breeding probability the following year 251 for males observed as breeders (Fig. 2C) . Model HCB1 suggested a positive effect of HCB on 252 the probability of successfully raising two chicks the following year (Fig. 3) Goutte, A., Bustamante, P., Barbraud, C., Delord, K., Weimerskirch, H., Chastel, O., 2014a.
443
Demographic responses to mercury exposure in two closely related Goutte, A., Barbraud, C., Meillère, A., Carravieri, A., Bustamante, P., Labadie, P., Budzinski, Grosbois, V., Gimenez, O., Gaillard, J.-M., Pradel, R., Barbraud, C., Clobert, J., Møller, A.P., Probability that an individual in state s at time t breeds at time t + 1 given that it survives to t + 1 γ t s
Probability that an individual in state s at time t breeds successfully at time t + 1 given that it survives to and breeds at time t + 1 δ t s
Probability that an individual in state s at time t raises successfully two chicks at time t + 1 given that it survives to and breeds successfully at time t + 1 p t s
Probability that an individual in state s at time t is encountered at time t + 1 516 black-legged kittiwakes and standardized HCB levels at year t.
549
Standardized HCB levels at year t and metabolites at year t.
553
Standardized levels of the chlordane mixture and metabolite at year t 
